
STUDENT NUMBER 

GOSFORD HIGH SCHOOL 

2015 
TRIAL HSC EXAMINATION 

EXTENSION 1 MATHEMATICS 

General Instructions: 

• Reading time: 5minutes 
• Working time: 2 hours 
• Write using black or blue pen 
• Board-approved calculators may 

be used 
• A table of standard integrals is 

provided 
• In Questions 11-14, show relevant 
mathematical reasoning and/or 
calculations 

MULTIPLE CHOICE 

QUESTION 11 

QUESTION 12 

QUESTION 13 

QUESTION14 

TOTAL 

Total marks: - 70 

Section I (10 marks) 
Attempt Questions 1- 10. 
Answer on the Multiple Choice answer 
sheet provided 
Allow about 15 minutes for this section 

Section II (60 marks) 
Attempt Questions 11-14 
Start each question in a separate answer 
booklet 
Allow about 1 hour and 45 minutes for 
this section 

/10 

/15 

/15 

/15 

/15 

/70 



Section I. 

Total marks (10). 

Attempt Questions 1-10. 

Allow about 15 minutes for this section. 

Answer on the multiple choice answer sheet provided. Select the altemative A, B, C, D that 

best answers the question. Fill in the response oval completely. 

1. The point A has coordinates ( -1,4) and the point B has coordinates (5, -2). Find the 

coordinates of the point which divides AB externally in the ratio 1:3. 

A. (-4, 7) B. (4, -7) C. (7,-4) 

x 2 -2 
2. The solution to the inequation -- :5 1 is 

x 

A. x :5 -1, x ;;;: 2 

c. x :5 -1, 0 < x :5 2 

B. 

D. 

D. (-7,4) 

-1:5x<O, x;?:2 

x :5 -1, 0 :5 x :5 2 

3. A committee of three is to be chosen from a group of five men and seven women. 

How many different committees can be fo11ned if the committee is to contain at least 

one man and at least one woman? 

A. 220 B. 175 c. 70 D. 105 

4. If the acute angle between the lines 2x - y == 2 and kx - y == 5 is 45°, then the 

value of k is 

1 
A. 3 or -

3 

-1 
B. -3 or -

3 

-1 
C. 3 or -

3 

1 
D. -3 or -

3 

5. The acceleration of a paiiicle moving along a straight line is given by a == -ze-x 
where x metres is the displacement from the origin. If the velocity of the paiiicle is 

given by v, then 

A. v 2 == ze-x + c B. v 2 == 2ex + c C. v 2 == 4e-x + c D. v2 == 4ex + c 



1 
6 f dx= 

· 1+9x2 

A. 

c. 

1 
- tan-1 3x + c 
27 
1 
- tan-1 3x + c 
3 

1 
B. - tan-1 3x + c 

9 

D. tan-1 3x + c 

dN 
7. If - = -0.4(N - 100) and N = 0 when t = 0, the value of N correct to 2 

dt 
decimal places when t = 20 is 

A. 7.69 B. 99.97 C. 100.03 D. 192.31 

8. Victoria made an error proving that 32
" -1 is divisible by S (where n is an integer 

greater than 0) using mathematical induction. Part of the proof is shown below. 

Step 2: Assume the result true for n = k 

32
k -1 = SP where P is an integer. 

Hence 32
k = SP+ 1 

To prove the result is true/or n =k+ 1 

32
<k+

1l -1 = SQ where Q is an integer. 

LHS = 32<k+iJ -1 

= 32
k x32 -1 

= (SP+l)x32 -1 

=72P+l-1 

=72P 

= S(9P) 

=SQ 

= RHS 

Which line did Victoria make an enor? 

(A) Line 1 

(C) Line 3 

Line 1 

Line 2 

Line 3 

Line4 

(B) Line 2 

(D) Line 4 



9. Which of the following is an expression for f 2cos2 x dx. 

A 1 . 2 . x--sm x+c 
2 

C. x - sinZx + c D. x + sinZx + c 

10. One approximation to the solution of the equation "+ tan·' x-x2 = O is x = 1. What 
4 

is another approximation to this solution using one application ofNewton's method? 

A. x == 1.3805 B. x == 1.3914 c. x == 1.4125 D. x == 1.4156 



Section II. 

Total marks (60). 

Attempt Questions 11-14. 

Allow about 1 hour and 45 minutes for this section. 

Answer all questions, starting each question in a separate writing booklet. 

Question 11 (15 marks) Use a SEPARATE writing booklet. 

(a) (i) 

(ii) 

d 
Find- (x sin 2x). 

dx 

Hence or otherwise find f x cos 2x dx . 

x 
(b) Consider the function f(x) = 2 cos-1 -. 

3 

(i) Evaluate f(O). 

(ii) Draw the graph of y = f (x). 

(iii) State the domain and range of y = f(x). 

(c) If ex,~ and y are the roots of 2x3 
- 6x2 + x + 2 = 0, find the value of 

(i) a+ p + y. 

(ii) (a - 1)(/3 - 1)(y - 1). 

(d) Evaluate f1

6 
x-Jx + 3 dx by means of the substitution u 2 = x + 3. 

(1) 

(3) 

(1) 

(1) 

(2) 

(1) 

(2) 

(4) 



Question 12 (15 marks) Use a SEPARATE writing booklet. 

(a) Two points P(2ap, ap2 ) and Q(2aq, aq 2
) lie on the parabola x 2 = 4ay. 

(i) Show that the equation of the tangent to the parabola at P is 

y = px-ap2
• (2) 

(ii) The tangent at P and the line through Q parallel to the y axis intersect 

at T. Find the coordinates ofT. (2) 

(iii) Write down the coordinates of M, the midpoint of PT. (1) 

(iv) Determine the locus of M when pq = -1. (1) 

(b) The diagram below shows a cyclic quadrilateral MN KL with MN II LK. 

p 

NOTTO SCALE 

PN is a tangent to the circle and LMNK = 2LKNP. 

Copy the diagram into your writing booklet and prove that t,.LM K is isosceles. 

Hence, show that MK bisects LLMN. (4) 

(c) The point P(Z;-1) divides the interval joining A(-2,3) and 8(8, -7) internally 

the ratio m: n. Find the values of m and n. (3) 

( d) Differentiate (2) 



Question 13 (15 marks) Use a SEPARATE writing booklet. 

(a) (i) 
dv d 1 

Showthat- = - ( - v 2 ). 
dt dx 2 (2) 

(ii) A particle is moving along a straight line. At time, t seconds, its displacement, 

x metres, from a fixed point O on the line is such that t = x 2 - 3x + 2. Find 
an expression for its velocity v in terms of x. (I) 

(iii) Hence, find an expression for the particle's acceleration a in terms of x. (2) 

Tr 
(b) (i) Express ...f3cosx - sinx in the form Rcos(x + a) where O :5 a :5 2. (2) 

(ii) Hence, or otherwise, solve ...f3cosx - sinx = 1. (2) 

( c) How many 4-letter "words" consisting of at least one vowel and at least one 
consonant can be made from the letters of the word EQUATION? (2) 

(d) The region bounded by the curve y = cos 2x and the x-axis between x = 0 and 
Tr 

x = - is rotated about the x-axis. Find the exact value of the volume of the solid of 
4 

revolution generated. (4) 



Question 14 (15 marks) Use a SEPARATE writing booklet. 

(a) Use mathematical induction to prove that for all positive integers n: 

n 

L r(r!) = (n + 1)! - 1. 
r=l 

(b) A particle moves in a straight line so that its displacement, x metres, at time t 
seconds, is given by x = 4 - 2sin2 t. 

(4) 

(i) Show that the motion is simple harmonic. (2) 

(ii) Find the period and the centre of the motion. (2) 

(iii) Show that the velocity v of the particle in te1ms of its displacement can be 
expressed as v2 = 4(-8 + 6x -x2

). (2) 

(c) (i) Show that the range offligbt of a projectile fired at an angle of a to the 

v 2 sin2a 
horizontal with velocity v is 

B 
where g is the acceleration due to 

gravity. 
The equations describing the trajectory of the projectile are: 

. 1 2 x = vt cos a, y = vt sm a - - gt . 
2 

(You ar·e NOT required to prove these equations) 

(2) 

(ii) A cannon fires a shell at an angle of 45° to the horizontal and strikes a point 
SOm beyond its target. When fired with the same velocity at an angle of 30° it 
strikes a point 20m in front of the target. Calculate the horizontal distance between 
the cannon and the target co11·ect to 2 decimal places. (3) 

END OF PAPER 
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